SUMMARY
The explosive growth in day case surgery requires new approaches in anaesthesia care for this patient population. The ability to deliver safe and effective general anaesthesia with minimal side-effects and rapid recovery is critically important to enable safe and early discharge 1 . The ideal anaesthetic for daycase patients should produce a rapid and smooth onset of action, intraoperative amnesia and analgesia, good surgical conditions and a short recovery period without side-effects. No intravenous induction agent has received universal acceptance, although propofol has proven to be popular for this indication. When compared with thiopentone, numerous studies have demonstrated that recovery is easier with an earlier return to the preoperative psychological test values [2] [3] [4] [5] [6] , allowing earlier ambulation and more comfort for the patient. On the other hand, several authors were unable to demonstrate propofol's superiority when compared with thiopentone [7] [8] [9] [10] [11] [12] , which continues to be the "gold standard" for induction agents in many institutions 13 . Because of these contradictory results, the aim of our study was to evaluate the quality of anaesthesia, awakening and patient's opinion of day case surgery, during the recovery period at 4, 24 and 72 hours postoperatively, in outpatients undergoing anaesthesia induced either by propofol or by thiopentone and maintained with nitrous oxide and enflurane.
MATERIALS AND METHODS
Sixty unpremedicated outpatients (43 men and 17 women), ASA physical status 1 and 2, 18 to 60 years old undergoing knee arthroscopy were investigated. The study was approved by the Ethics Committee of the hospital and informed written consent was obtained from each patient.
Patients who had received a general anaesthetic within the previous six months, with a history of allergic reactions to any of the study drugs, morbid obesity or inability to communicate effectively were excluded as well as patients taking psychotropic drugs.
Anaesthetic Techniques
Each patient was randomly allocated to one of two groups upon arrival in the operating theatre, by drawing of shuffled, sealed and coded envelopes, to receive either propofol (group P) or thiopentone (group T) as an induction agent. Propofol and thiopentone were prepared in 20 ml opaque syringes (propofol 10 mg.ml -1 and thiopentone 25 mg.ml -1 ) by an investigator not involved in the rest of the study. After routine monitoring was applied, all patients received 300 ml of Ringer lactate and fentanyl 1.5 µg.kg -1 IV before induction of anaesthesia. Induction was performed randomly with either propofol 2 mg.kg -1 or thiopentone 5 mg.kg -1 (which corresponds to the same volume of the diluted induction agent, i.e. 0.2 ml.kg -1 ) administered IV in a double-blind manner by a neutral anaesthetic nurse over 15 seconds into a running infusion of Ringer lactate via a vein on the dorsum of the hand. Mask anaesthesia was maintained with a mixture of N 2 O and O 2 (60:40%) and enflurane administered as clinically required. End-tidal carbon dioxide (P ET CO 2 ) and enflurane concentrations were continuously monitored using a gas monitor capnograph (Datex™) and registered every 5 minutes. P ET CO 2 was maintained between 4.5 and 5.0 kPa. Technique and maintenance of anaesthesia were identical in both groups and anaesthetic gases (N 2 O and enflurane) were stopped when the arthroscope was removed. In the postoperative period, non-steroidal anti-inflammatory agents were prescribed for postoperative analgesia as well as metoclopramide for postoperative nausea and vomiting if indicated. All patients were diagnosed as having meniscus lesions and surgery was performed by one of three surgeons, each of whom has the same degree of experience.
Variables
Psychomotor performances: Critical Flicker Fusion Threshold (CFFT), defined as the frequency at which a flickering light causes a subjective sensation of a steady light, was used to assess the postoperative psychomotor performance [14] [15] [16] [17] . Depression of psychomotor performance results in a reduction in CFFT.
Anxiety: Pre-and postoperative anxiety were assessed with a modified verbal test for anxiety (VTA) and with an anxiety visual analog scale (VAS-A) graded from 0 (no anxiety) to 10 (worst anxiety) [18] [19] . Pain: To evaluate pain in the recovery area and up to the 72-hour postoperative period, we used a visual analog pain scale (VAS-P) graded from 0 (no pain) to 10 (worst imaginable pain).
The variables were collected pre-and postoperatively. At the preoperative visit the patients were asked to complete a questionnaire measuring their comfort, their anxiety (VTA, VAS-A), their pain (VAS-P), and their psychomotor performance (CFFT) was assessed. Those tests were repeated on the day of operation, a few minutes before starting anaesthesia, with the patient already on the operating table in a supine position. At the end of anaesthesia in the recovery room, the patients were asked to perform the different tests at 0, 15, 30, 60, 90, 120, 180 and 240 min in the same supine position. The subjective evaluation and the side-effects of anaesthesia were collected at the same time points, as well as at 24 and 72 hours by phone. Patients were asked to complete another questionnaire evaluating satisfaction and acceptance of anaesthesia, side-effects and postoperative physical and intellectual performances: (patients were asked to determine the time when they regained full intellectual capacities and physical ability and their theoretical ability to return to work, considering only the anaesthetic side-effects, disregarding their knee pathology). Intellectual activity was assessed by filling out a questionnaire with the patient taking common everyday examples such as, "Are you able to read and understand your newspaper as usual? Will you be able to fill out your federal taxes sheet?" etc.
This study was mainly performed by three investigators. One prepared the study drugs, a second investigator performed the anaesthesia and the tests in the operating room while a third investigator began at 240 min postoperatively when the patient was authorized to return home, to obtain the immediate questionnaire, and also the 24-and 72-hour questionnaires. In the recovery room, a specially trained nurse collected data, evaluated and asked patients to answer questions and perform CFFTs. The second and third investigators as well as the recovery room nurse remained unaware of the induction drug used.
Statistical analysis
Results were expressed as mean (±SD) or median and data were compared between the two groups using Student's t-test, Chi-square test and MannWhitney U-test as required. A P<0.05 was considered significant.
RESULTS
As shown on Table 1 , demographic data were similar with respect to gender, ASA physical status, age, weight and height. Induction of anaesthesia was smooth and similar in both groups and there was no difference in anaesthesia requirements between the two groups during maintenance of anaesthesia. Amounts of enflurane given to the patients during the surgical procedure, total amount of fentanyl given before induction of anaesthesia and the mean duration of anaesthesia were similar in both groups. Time intervals from discontinuing anaesthesia on removal of the arthroscope and arrival in the recovery room were also similar in the two groups, allowing measurements of the variables (CFFT, VTA, VAS-A, VAS-P) at similar times (Table 1 ).
Patients in group P emerged significantly more rapidly from anaesthesia and significantly more patients were awake and able to perform the CFFT, VAS-A, VAS-P, and VTA tests in group P than in group T at time=0 min (P<0.05) ( Table 2 ). The psychomotor performances based on CFFT measurements were similar in both groups; however, anxiety level based on VAS-A, although low, was significantly higher in group P at 15 min and 60 min (Table 3) . VTA and VAS-P as well as orientation and subjective evaluation were similar in the two groups, except at time=0 min, where more patients in group P were able to answer questions and perform tests (Tables 2  and 3) .
As expected, a significantly increased number of patients remembered being well awake upon arrival in the recovery room in group P compared with those in group T (P<0.05); the recall of pain during injection was also significantly higher in group P (P<0.001) (Table 4) . However, patients' subjective global evaluation and appreciation of anaesthesia were identical for the two groups. Four patients in each group (13.8%) complained of nausea during the recovery period and one patient in group T vomited. Nausea was successfully treated with metoclopramide in two patients in group P and in one patient in group T. Otherwise, nausea resolved rapidly and spon- taneously in the non-treated patients. The number of patients who received analgesics in the recovery room was similar in the two groups (data not shown). At 24 and 72 hours the measured variables were statistically the same in the two groups ( Table 5) . Incidence of side-effects was low and 93% of the total patients in both groups wanted to receive the same anaesthesia in the future. One patient in group P and 3 patients in group T complained about nausea but none vomited. At 24 hours postoperatively, 77% (group P) and 80% (group T) of patients considered that they had recovered normal intellectual activities (mean for all patients=1.2 postoperative day) and their theoretical abilities to return to work (subjective patient's opinion) were also similar, with a mean of 2.1 days in group P and 2.9 days in group T (not significant).
DISCUSSION
As expected, patients in group P awoke more rapidly; however, there were no differences between the groups for the psychomotor performances evaluated by CFFT, side-effects and patients' subjective evaluations. Some patients recalled pain during induction and showed increased anxiety in the group P, albeit according to only one of the two anxiety tests. Postoperative vomiting was low in both groups and similar to previous reports 20 . Four hours after the end of anaesthesia, when patients returned home, the effects of propofol and thiopentone were similar, contrasting with earlier studies, some of which used similar anaesthesia techniques [21] [22] . This absence of difference between the two groups was confirmed at 24 and 72 hours with similar theoretical intellectual and physical recoveries. Interestingly, only 76% to 80% of patients estimated having fully recovered their intellectual activities after 24 hours and the average for total recovery was 1 to 1.4 days, which correlates well with the observation made by Pollard et al 23 . Postoperative psychomotor performances were mainly evaluated by CFFT, a sensitive, widely used measure of the information processing capacity of the central nervous system 15 . At 24 and 72 hours postoperatively, patients evaluated their intellectual activity at frequent intervals to arrive at a time of recovery of normal intellectual activity. Data concerning the time of being theoretically able to return to work could have been influenced by the surgical procedure or the surgeon. This is unlikely as the patients had similar operations, surgeons with similar experience and the patients were asked and intensively encouraged to disregard their knee pathology in answering the questionnaires.
A criticism of our study could be the fact that early ambulation was not tested. We did test ambulation but did not consider the results in the present study, as patients were asked to stay in the hospital almost four hours before discharge, when they were collected by an accompanying person. This practice of a four-hour stay in the hospital after day surgery is relatively uncommon in North America but is still popular in Europe. Nevertheless, about 60% of the patients from both groups estimated they were ready to leave about three hours postoperatively; however, none of them complained about remaining in the hospital for the four hours. The remaining patients (40%) in both groups considered the discharge time to be appropriate.
Some studies 2, 3, 5, 6 but not all [8] [9] [10] with propofol used for short procedures demonstrated that patients had a more rapid and a better quality of awakening. The advantages of a rapid recovery and early ambulation or a more rapid recovery of psychomotor skills are especially appreciated by the medical and paramedical teams in the operating and recovery rooms 24 ; on the other hand, a rapid recovery after anaesthesia has been reported to lead to a stronger perception of cold, noise and eventually pain, which is not desirable for the patients 25, 26 . Unfortunately, few authors have investigated patients' subjective perception of the quality of recovery after anaesthesia with propofol or thiopentone as induction agents 12, 27 . In a recent study comparing the recovery characteristics of four techniques using propofol as induction agent (and maintenance in one group) for maintenance of anaesthesia in day-care patients, the authors were unable to demonstrate any differences among the groups at discharge 23 . Another aim of our study was to evaluate our anaesthesia practice for day surgery, i.e. the most effective "low cost" induction agent, considering that anaesthesia is maintained with a volatile anaesthetic agent (enflurane in the present study). Although the anaesthetic induction agent affected the awakening time and the early recovery phase, it did not seem to influence the intermediate and late recovery phases. A rapid awakening, such as that seen with propofol, may theoretically reduce costs because of rapid patient transfer from the operating room to the recovery ward. Good functioning of the patient in the early recovery phase, as with propofol, may then allow early transfer from the recovery ward to a less intensively staffed ward. On the other hand, when the patient is to be discharged home directly from the recovery room, patients might benefit from being slightly sedated during the early recovery period and thus less disturbed by minor side-effects and busy activities in a ward with other patients. Furthermore, discharge criteria also include criteria that are not related to anaesthesia, such as adequate analgesia, dry dressing, availability of the accompanying person, etc.
In conclusion, our data confirm that propofol used as an induction agent is superior to thiopentone if prompt recovery is mandatory for the anaesthetist or the surgeon. However, our results suggest that the intermediate and late recovery phases are not significantly influenced by either propofol or thiopentone as induction agents for ambulatory anaesthesia in clinical practice, and that the patient's subjective evaluation of his recovery is similar for both agents.
